123K
Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2014/11/04 : CIA-RDP82-00047R000300440006-3

CLASSIFICATION

50X1

COUNTRY Yugoslavia

SUBJECT Irrigation and Agriculture

PLACE
Ralneo ]

CONFIDENTIAL /SECURITY INFORMATION fl 0/ W )

CENTRAL INTELLIGENCE AGENCY
INFORMATION REPORT

DATE
ACQU IRED

DATE OF INFORMATION

REPORT N(

CD NO. S0x1

DATE DISTR. / Oct 1953

NO. OF PAGES 6

50X1
NO. OF ENCLS.

(LISTED BELOW)

SUPPLEMENT TO

REPORT NO. 50Xt

THI® DOCUMENT CONTAIKE INFORMATION APFECTING THE WATIONAL DEFENSE

OF THE UKITRED $TATES, WITHIN THE MEANING OF TITLE 18) SECTIONS 793
AKD 704) OF TKZ U.S. CODEy AT AMENDED.

1TS TRANSMISEION SR REVE.

LATION OF 1TS CONTENTS 70 OR RECEIPT BY AN UNAUTHORIZED PEIADON (3
PRONIBITED BY LAV,

THE AEPRODUCTION GF THIN FORM 18 FPAOHINITED,

THIS IS UNEVALUATED INFORMATION

Effect of Topography on Agriculture and Irrigation

There are various different climatic areas within Yugoslavia ranging
from & mild Mediterranesn climete to & hersh semi-arid climste, This
fact, togetber with other factors, has created different soil con-
ditions which in turn have influenced the development of various types
of agriculture and farming methods.

The most important egricultural region is the Vojwodina vhich is
situated in the northeast part of the country and comprises that part

of the Carpatho Pannonian Basin where the Denube, Tiss, Tamis, and
Sava rivers are located.
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Topographically, there are three clearly distinguishable terraces and
geme hilly regions. As the Vojvodina - a generally rather flat
country, the develomment of agriculture has been mainly dry farming
of wheat and corn.

50X1

The First Terrace., This lowest inundation terrace along the Danube and
Me;: rivers comprises a relatively narrow strip of from one to 10
kilometers in width. The soil on this terrace is of relatively recent
origin and is of an alluvial type. Because it is light and warm, this
501l is highly fertile and especlally suitable for growing vegetable
crops. In the Tisa valley there are very heavy soils which are harder
to cultivaie but just as fertile. The ground waters of this terrace
are relatively close to the surface and therefore suiteble for
irrigation. These soils suffer least from drought;, & fact clearly
shown in 1952, the worst drought year in the last 60 years, when these
soils still produced a medium yield.

v

The Third Terrace. This is the highest terrace and comprises the
northern part of the Backs, & small area near the Denube and the north-
wesh part of the Deliblatsks -plateau (sand). In these areas there are
cernogem type soils which have developed under conditions of steppe
vegetation on the underlying loess: In normal years the, ground water
table of this highest terrace lies approximstely eight to 1k meters
under the surface. In extremely wet reriods after the underlying sandy
layers have been filled to capacity, this ground water seeps to the
surface in a few low spots; however, this does not ocecur to a damaging
extent. =~ - - o
The gernosem type soils are the most fertile s80ils, but the ylelds
decrease considerably in dry yeers. The main crops are wheat and corn.
The land is rolling and there are some deep gullies' cut by small rivers
vhich dry ocut in the sumer, L .

The Second Terrace. Thie comprises the remaining part of the Vojvodina
except the Fruska Jora mountains and hills around Ursac, ‘All types and
varieties € soils are Ffound here, depending on loecal conditicdns (high
and saline ground water, varying topographic conditions).: The preva~
lent soil, however, is the cexrnosem and the, livedska cruies, a soil
sﬁnil,ga.g to.the cernosem but of hydrogen origin in lower layers. In the
lower p’&ws of *his terrace high and saline ground weter has ceused the
formation of saline soils of solomjec, soloncak type and in the south-
eastern part of Vojvodine (srem) also the solod) type, saline and acid.
On this terrace in the Banat are found the ritska crnice which is an
extremely heavy soil without ecaleium, ' With the exception of the saline
barts, the soils of this terrace are as fertile 28.those of the third
terrace.. The yields vary greatly, however, because rainfalls are not
only insufficient.but also are badly distributed in regard to the
groving sébson, . Ce E \

Under dry famiﬁg methods practiced in the Vojveding, average yields are:

tee

‘whest 12 cubic meters per hectare
'barle;y , lLl- oon n . 1" " .
oats : Lonoowe e
corn ) . 2 " ' 1 " 1

. sugar beets 200 ¢ " " "
sun flower (seed) 10 " " " "

hemp 60 " tr " 1
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9. In dry years the ‘erops ;;él:a.nt‘ed,in the spring suffer more than erops
planted .in the f8ll. With irrigation anl increase of yields of 50 to 50X1

60% or more may be expsoted, - .

10. Only ocessionally do
| nd fruits,

te _,;i"r'c,istsl cause damage to potatoes y vegetables
Damage ‘thiough . plant: ‘diseases are even less freguent.

11, Considering the basic biolog talifactors such as light,  tomperature,

plant: nutrition; ."ﬁfél'bﬁei\‘;,, ‘andi there-is nevér’'a lack of light and ..

wapmth for plant develorment

ojvodina. The same applies: for plant

nutrients except for. the post:World War IT peridd when theisharp decteage in the
number.of livestock brought gbout a serious lack of Tertilizer. -

Problems &EA 1 WEQQ_QIrrig ation -

12, The most. important problem facing Yugoslavie as regards agriculture

is that of;inding sufficient water for irrigation of crops. This is

clearly apparent
1950 was' one of &:

4n 'the records of the past. three years, ‘The year of
¥treme drought with vérrilow ¥lelds; in 1951, there

was. sufficient rain during:the. growinhg segson of eight months .and conse-

quently very high yields whi.
in recent Yugoslav history.

le 1952 'was the worst yéar fér: agriculture

13. A .vnomal‘ and well ‘balanced 'éys_tem .}b;".’;"'croi) rotation wiil‘:'hgve to be..
introduced in order 4o avoid: serious deterioration 6f the rich. .’
. gernosem solls. . The gversge annual rain :f&ll of-. 625.pm. 18 quite

insufficient, and it
Vojvodina .in order: to stabi lize and increase yields.

8 ‘therefore necessery to irrigate the lands of the

14, At present there are: oily; 3,500  hectares in toe Vojvodina “hich are - .
lrrigateds. Before. World Waz. II.there was practically no"jrrigdtion .
practiced therd. Betyeén: World War I and II irrigation wes. intro=-

duced in the Banat on @n ares. of approximately 400 hectares when
sprinklers were.used' fo¥ flower seed production. and 6n sn area.Gf 250
hecteres in the Backei:where surface irrigation wasiused.for rice along.

with the use of some spiinklers. : BT

15. After the heavy d'ema.ggz-ce.ﬁé'ed; by the re cent’ drought years, “ghe govérn-
ment decided to. introduce modern irrigation methods in order not . only

to  Solve present ‘egricultural ‘vroblems, but ko provide for future

population which is ‘incredsing at ‘the rate of 200 thousand pérsons '

yearly, -
16. Sémei ,o-f,,"fhé. specialp blems in -ifriga‘biﬁn. ere: .

(a) - ?;'Qiri's,:{.én; df a. ﬂe%ﬁpd:- o:f‘ .jpx;'ovi’diﬁg ",st'a,biiity.. olf,.the' . éa’.f»th‘-‘ banké

of . canals..

g&).‘.“Gms;tf::ucxidn"- of' 'tiié‘.éis“s;"d’m with '-maihly é,i,i‘-é and clay‘-soils.

c) Lowering of ground water tables,
{a) Control’of irrigation veters (drainage). . .

(e) Development of educational and sdministrative methods and
techniques in order to 1ntrqduc§ irrigaticn into régions where
only dry farming has been practiced for many generations.

Of these problems, (a) and (c) are the most serious.

Planned Improvements:

17. In th: Vojvodina, which 1s the wheat reservoir of Yugoslavia, the con-
struction of the. LVenube-Tisa-Danube Project has been authorized. This

will be a multiple purpose project for:

(a) Flood control, p_riiicipa.lly in the Banat region,
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+ (b) Control of floods caused by unregulated wa'ter entering Yugoslav:.a

. from Hungary and Rumania.

{c) Improvement of existing drainage systems based on gravity flow
reather than installation of systems requiring pumping.

(d) Irrigation of the largest possible portion of the Vojvodina. TIrri-
' gation .in southern Yugoslavia is also vitally important: but the
effect on the countrv s--economy as & whole is not as important as
that of ti- Vujvoéina.. According to this plan, & half million
‘hectares shall be irrigated within the next 30 to 40 years. .later,
- less’ accessible and more costly areadican be developed and recLa-
mation of saline soils can be mnderbaken, - This reclamation will
amoutit . to -an additional 400 thousand hectares.

(e) Lowering of the ground water tables where it causes sa.lini’cy or

' at least préventing a rise in ground water tables due to irrigetion,
through rapid drainage of surface waters by open ditches and
- through drainage by underground pipes, especially in:'theé central
part of the Backa where the ground water is elosest %o the surface.

Underground drainage is of ‘special interest because Yugosla.via

has had little experience in this fleld. Cera..c tile pipe used

‘in the past has been unsatisfactory, apparently because the diameter
of the pipe was too small. Iarger diameter pipes are to be tried
in the future.

Twiee within, the lest cen'bury the ground water 'bable hes risen so
“HEgH HHat eultivation of some 40O thousand hectares Became impossible.
Tt is belleved that well developed drainage systems will, improve
- this situstion by rapidly carrying.off surface waters so that culti-
vation will always be possible.
oy e T ine

Yugoslav engineers are glso consmermg the possibili'hy of lowering
the g;rouna water tdble before irrigation by pumping as .a preventive -
measures Sufficient ‘hydroelectric -ower will be aveilable in the
future when various power- pJ.ants now under construction are com-
pletede

(f) Provision for navigation on 't.he irrigation ce.nals. The size of the
main canal system will be sufficient for the navigation.of yessels
up 6 one thousand ton loads. The-medium canals will be sufficiently
large to allow navigation by vessels carrying two 'or three hundred
ton loads. This water: “treksportation will meke the carrying of bulk
products much more economical for both domestic and foreign trade.

(g) FOT1 utilization of water power at all stages is desired, The first
such utilization will be that affovded by the development of the
Tisa power proJject.

(h) Construction of food processing plants along the mein canal is

" planned. ‘These plants will procure their water supply from the

c‘e.na;‘-ls.

» Descri Jt.:.on of Cana.ls

18. The main canal profile is as follow'""
@ M

Depth of cenal T meters

Depth of water y ow

Width of canal bottom 20 "

Width at water level 50 "

Velocity of water 0.30 cubic meters per second
Slope of ‘bank: - 1:3

The profile is of trapezoidal
or parabolic shape.
The main canal and laterals will be lined to avold seemage which could
cause a dangerous rise in the ground water table.
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The water level within a canal may vary up to one meter depending on the
cenal's function at various times. Generally the water will be at least
two meters below the surface of the ground in order to avoid salinity
development and the level will usually be below the ground water teble
in order to avoid seepage losses. As the difference in levels will
exceed one or ‘two meters only rarely, no denger to the stability of the
canal slopes is. an'bicipated.

The un&erlying Layers of ea't'thv consist of very loose sandy ma‘i;erlé.ls in
some locations which limit. the depth of a canal. The average soil’

profile is:

Humus - 1 meter
Ioess~- 3 to- 9 meters
Fine sand - 10 meters
- Fine sand and gravel alternating with layers
pf loam below 10 meters

Water for *varioua individual irrigation systems will be pumped out of
the main canals, The water from different drainage systems will flow
into the canals by gravity.

Water Sources

Danube River, The maximum flow of the Danube River at its highest
elevation in Yugoslavia, which is at the beginning of the mein canal,
1s 6,500 cubic meters per second. Minimum flow is 10% of maximum
flow or .650 cubic meters per second. Minimum flow during the growing
season from May to August is 18% of the meximm flow or approximetely
AgRO, cublc meters per second. Diversion of weter from the Damube
during periods of low water 1s limited by navigational comsiderations
as the Daxube 1s an internetionsl river with an average yearly trans-
port of four million tons per kilﬁome‘ter.

T R
Tisa River. The maximum flow of the Tisa at Senta is four thousand
eubic me%ers per second. Minimm flow is two percent of. the maximum
flow or 80 cubic meters per second. Minimm flow in the growing
season is two percent of maximum flow.or 80 cubic meters per second.

Euugary, which is situated upstream from Yugoslsvie on the Demube and
Tisa Rivers; plans to divert 100 cubic meters per second from the

Danube. and practically all availeble water from the Tisa. These two
rivers are.the main source of water at present for Yugoslavia, but it
must be agsumed that in the future only water from the Danube will be

available for irrigation pu'poses in Yugoslavia.

Naviga.tional consideretions on the Danube further influence the amount
of water avaeilable from that source. However, as navigation is stlll
‘considered possible at a minimum £low of 650 cubic meters per second,
there would still be available 450 cublc meters per second for irri-
geition purposes from the minimum flow of 1100 cublc meters per second
during the growing season.

O'ther rive.rs in the Vojvodina partly or completely dry up during summer.

Responsibility for Development of Irrigation

Since the end of World Wer II, responsibility for the initiation of
construction of large irrigation projects has rested with the govern-
ment. Implementeation of projects has been postponed, however,; because
all available investment cepital has been needed for national defense
and development of the lndugtrial potential of the nation.
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At presen‘h the' initiative For development of irrigation projécts:reésts

with the codperative fa.rms " government -owned agricultural units, and
individual farmers. This change ceme about as the result of the com- 50X1
plete decen'bralization of government administration and introductioh of
"workers self-management" in nationalized and cooperative en'berprises.

FinanCimg oi' large i‘m:portan‘f irrigation pro,jects will be done by lon.g—
term government bonds.

Draimse

In Vojvodina there are some saline and alkaline soils (sodium chlorides
and sulfates) which are not cultivated, This land could be reclaimed
with proper drainage. Where the ground water table is very high,
cernosem and livscks craice soils show some alkaline and seline indi-
cations. Stronger alkaline resctions .are found more frequently at a
depth of 50 centimeters (p-H equals 9.5).

Studies show that in the whole Vojvodine region, with the exception of
the alluvial teérrace, the ground water is saline gnd therefore not
suitable for irrigation. Due to the extreme importence of this region
to Yugoalavia; the necessi'by of a good drainage system is obvious.

'I.‘he exieting drainage system in Vojvodina consists of 12 thousand Xm
of -canals” which were built before World War I. .Dbainege facilities

. Pancevo marshes and in » part of Srem were bullt in the: inberval .
en World Wer I and II. These drains are open ditches which were
eons‘brmted by hend. . The. cons'hruction of .this drelnage ‘system was - =t
simple and compa.ratively cheep because the soils were ligh‘!; ‘and lebor
costs were low. The system was finasnced with long<term lcens ard re-
payment was made fhrough collection of dues from the beneficlaries.
‘I’his systen solved the dra.ine,ge problems on TOO thousand hec‘bares Lo

‘or-T0%.

In Da]ma'bia. ‘there are only & few drainage systems of which the orie’ near
Vrgorsko Iaake is- Mportamt. It has a tunnel of 2,100 meters length.

Existing flood control dams in the Vojvodina nrotect an axes of 600
thousand hecta.res,

.V._

Acquisl‘bion of Eguipnen'b

For spmall :erq.gation ays’cems sprinkler equipment s :meor'bed ‘from I'be.ly,
Aus'bria, and West Germemy. Imports of such equipment ere paid for. in
foreign excha.nge4 Individual farmers generally cannot afford to buy
new equipment, The cooperatives generally make such purchases but at
preeent very 111;1;16 aew equipmpnt can be bought.

Imd Ovmershig ‘and Use

The land reform act of 19145 liquldatpd e.ll privaetely owned large la.nd
holdings and individual land ownership is now limited to 20 hectares.
Under this system private ownership of land is prevalent. Iarge gov-
eryment-owned and cooperative units are found meinly in Vojvodina and
ulavonia. .

After World. War II efforts tc: ‘form cooPerat:.ve farms in order to avoid
the disadventages. of operating very small farms were sponsored by the
gavernment. .Govermment interference, however, led to a decrease of
private initiative on the peart of farmers and a corresponding decrease
in production. At the beginning of 1953, a reorganization of coopera-
tive farms was introduced.  This reorganization gave the farmer s chance
to choose the form of coopera‘bive best suited to his individual needs

and capsbilities. LIBRARY SUBJECT & AREA CODES
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